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Links to the
presentations:

- go to wiki on main
Nucleonica page

- click on Training
Courses

- at bottom of page
click on Training
Course Proceedings

These lectures are available online:
http://www.nucleonica.com/wiki/index.php?title=Training Course Proceedin

Previous Training Courses

Sept. 2013 Ispra, Italy

Nucleonica “Lab”™: An Overview of the Nuclear Science Portal with
“hands-on” exercises at the 5th International Summer School 2013 -
Operational Issues in Radioactive Waste Management and Nuclear
Decommissioning, 1spra 9-13 Sept. 2013,

This year, the Ispra summer school is organised around several technical
sessions and will feature five visits to JRC-ISPRA's laboratories that are involved
in decommissioning and nuclear and radioactive waste management. During
these visits, participants will be invited to assist in some real measurements. The
Mucleonica training sessions will form one such “laboratory” where participants
can learn how to use Nucleonica applications effectively in this area. During the
course of the week, four 1.5 h Nucleonica "lab" sessions will be held each
afternoon.

I

Links to the presentations: JRC Ispra: location of the 5th International Summer School 2013; &
Operational lssues in Radioactive Waste Management and Muclear

MNucleonica Overview (J. Magill) Pecommissioning

Case Study: Characterisation of an Irradiated fuel sample (UCX) from a PWR

A- Calculate the activities of actinide and fission products in the sample (webKORIGEN)

B: Create a nuclide mixture of the 10 nuclides with highest activities (Nuclide Mixtures)

C: Estimate the gamma dose rate from this material — both unshielded and shielded (Dosimetry & Shielding)

D: Generate the gamma spectrum for a HPGe detector (Gamma Spectrum Generator) and identify the main lines.

E: Generate a transport report to determine which type of packaging is required to transport this sample (e-Ship)

Mucleonica Tips & Tricks (J. Magill)

Nucleonica brochure B
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How can Nucleonica help you?

* Nucleonica provides you with user friendly access
to the latest reference data from internationally
evaluated nuclear data.

* Aunique feature is the wide range of validated
web-based nuclear science applications for decay ’
calculations, dosimetry & shielding, gamma oot
spectrometry, etc.

« In addition Nucleonica offers a range of introductory
and advanced training courses in various areas of

nuclear science.
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Nucleonica is already being used by
thousands of scientists and students
worldwide in over 92 countries. Due to its
advanced IT features, user friendly and | S‘-’5?;::5;E(_)g,“ﬂ;fﬁp(i:fRG‘”
intuitive environment, the platform has _ -
recently been endorsed by the Sustainable

Nuclear Energy Technology Platform

(www.snetp.eu):

“Nucleonica plays ... an important role in making nuclear
education more attractive and in building nuclear knowledge for
a new generation of engineers and scientists”


http://www.snetp.eu/

Nucleonica Architecture & Logical Structure...

nucleonlcaﬁ.'



Nuclide Datasheets++
27 Cobalt

Current Crart Karlsnine

Fi=rance Dea Opsions Fadizions Drescrigion Drerived Diaa Cross Sacioms

* Mucleonica Databases

Compare Detanases:

&0,
Z?co?.?.
Di=nsity

Mass Excezs

Atomic Mass

Hali-life AT £y
Spin 5h

Parity +

Binding Encngy

Abundsnce

Effective Dose Cosfficient Inhalstion

Effective Dose Cosfficient Ingestion

Mean Decay Energies

Alpha 0 (Mev)
Electron 88,7734 (keV)

Fhaton 250384 (ke\}

Vershkon

SERIONS, MEMans, su

CPU-TIma ! ToaakTIme: 29/ 5.1 520

Promm Gammas

201307 26 1053801

S Can e pasad In the Torum

[

49.012 {+ 628) ke

£8.833B17059 (x 674) u

€n

2T12000 £ 3833) y 5.2713 y 0.0008

€n
-

Bt

8.74875 MeVinucleon

0 MaV
85.TEE1 ke

250384 keV

B1849.720 (£ 523) keV
53533816293 (£ 581) u
5.2712 y 0.0004

5t

CoBD (B-) 28 Ni 60 Branching ratio | 1

Decay Ensrgy, @ | 2.8239 (MeV)

2.8233 (MeV)

2T Co 60m {IT) Codd Branching ratio | 0.9575 10.5678
Decay Ensrgy, @ | 0.0588 (MeV) 10.058503 (M=)
Download | @) e C5Y r| S2mizalon () El ] use et qumer -
& _ _
z;rcog;_-, @ gamma bets | ¥rays & snnihilstion
Emission
H IEFF JEFF-31
¥ 1332.450 (x 0.004) 1232452 (+ 0.004) 9.558260=-1 (x 6.0e6) 9.588260=-1 (x 6.0e6)
¥ 1173230 (+ 0.003) 1173228 (+ 0.003) 5.5850=-1 (£ 3.0=—4) 3.8850=-1 (+ 3.0=-4)

Y 826.100 (= 0.030) 828.100 { 0.030) 7,805 (+ 8.0=6)

7.80=5 {+ 8.0=6)

NUCLEONICA
Database:

JEFF3.1-RDD
Radioactive decay data

(half-lives, branching NUBASE 03

ratios, spectral data...) atomic masses,
decay data

JEF-2.2, ENDF/B-VI,
JENDL-3.2, BROND-2,
CENDL-2.

Cross section data

ICRP 68, 72 8" TOI
spectral
JEF2.2, JEFF3.1, dose coefficients data

JENDL-3.2, ENDF/B-VI

Fission yields, NIST
neutrons per fission Photon attenuation,

EGAF prompt huild-up factors

gamma neutron
activation data




nucleonlca".' ... web driven nuclear science

Nuc|ear Data User friendly access to internationally evaluated nuclear data
Resources in with Nucleonica’s Nuclide Datasheets++
Nucleonica:

Nuclide Datasheets++ is an nucleonlca‘..' ... web driven nuclear science
innovative user-friendly web- _ N = T ——
based application for displaying

. nuclear decay data from | .

N uCl Ide internationally evaluated data Nuclide Datasheets++
libraries such as  JEFF3.1, 95 Americium
ENDF/B-VII.1, etc. Through the | it o Seaare

D h use of filters, different types of

ataS eets++ spectral datza (gamma, alpha,

beta, etc.) from different
sources can be compared.
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It is aimed at professionals for Nucleonica Databases
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Radioactive Decay Calculations with Nucleonica’s Decay Engine++

Validated

o
. » Nucleonica’s Decay Engine++ is an nucleonlcaw ... web driven nuclear science
innoyati)’e user-friendly web-based Applicaticns  Data  Knowledge My Prefwences  Print 23 Networing o Nuclear Scence 4 Helo < New Beowset Tab X Looou
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Radiation dosimetry and shielding calculations

with Nucleonica’s Dosimetry & Shielding++

. * Nucleonica's Dosimetry & Shielding++ -.
Validated o

is an innovative user-friendly web- | Fallls[=Iu]g — WEb driVEﬂ nLICIEar science
Applisatiens D

313 Krowiedge My Freferences  Friml o] Netwerkcng o Nuoslesr Seiense  of Help o Mew Browser Tab

based application for investigating the
NUCIear gamma dose rates from radioactive
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on the point socurce kernel method.
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Register now for Free access to test
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Further information... i Source/detector distance (em)

100

+ More information on Nucleonica
+ HMucleonica brochure
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Validated Nuclear Science Applications & Tools

Virtual Cloud Chamber

7 Electron-positron pairs are created using 10
MeV photons on lead. By “switching off” energy

: loss mechanisms, the charged particles are

Sk seen to spiral in the applied magnetic field.

low energy photons (energy 100 keV) are attenuated
with a thick (15 cm) water shield. This combination of
low energies and thick shields give rise to multiple
scattering of the radiation

The red particles (3 MeV positrons) are blocked by a lead shield
(green). When the positrons collide with the shield, they combine
with electrons (blue) to create gamma radiation (white). Only a few
gamma photons pass through the shield material. nucleonica g




(= Nucleonica - Gamma Spectrum Gener. Windows Internet Explorer =13}

CoBD
i Gamma Spectrum Generator
104 m
“I' 27 cobalt
Actuslchart: Kareruse 2
Press ,Start" to begin

Gamma Spectrum Generator T

Validated Nuclear Science Applications & Tools

y-spectrum simulated for %°Co 100 kBq source and Nal (3" x 3") detector:

Gamma-Spectrum Simulated for Nal (76.2 x 76.2 mm)

Humber of counts

o

Gamma-Spectrum Simulated for HPGe (rel. eff. 50.6%)
w55 Cs 134

Gamma-Spectrum Simulated for HPGe (rel. eff. 50.6%)

Number of counts

650 Ta0
600 800 1000 Gamma-ray energy, keV

Gamma-ray energy, keV

Fukushima: Gamma spectrum of contamination at the Daiichi plant. 'y
Contamination is almost entirely to cesium-137 and cesium -134 ”Uc'eon'caﬁ!'



Validated Nuclear Science Applications & Tools

nucleonlca\.' . web driven nuclear science

We b KO R | G E N Applications Data Knowledge My Preferences Print  ¢§ Metworking « Muclear Science &3 Help o Mew Browwser

fuel depletlon. Ca.IICUIa.tlonS I webKORIGEN Cuestions, remarks, suggestions can be posted in the forum
& neutro n aCtlvatl On weblk ORIGEM was developed from the Oak Ridge Isotope Generation and Depletion code ORIGEM. Starting with a

given initial reactor fuel or a single target nuclide, it calculates the time evolution of nuclide densities changing due to
decays and neutron-induced reactions, and determines derived nuclear properties such as masses, radioactivities,
heat releases, radiotoxicities, emission of radiation, etc...

“wiersion: 207120809 17:55:51

webKORIGEN GQuestions, remarks, suggsstions can bs posted in the forum

webKORIGEN was developed from the Oak Ridge lsotope Generation and Depletion code ORIGEN. Starting with a given initial
reactor fuel or a single target nuclide, it calculates the time ewolution of nuclide densities changing due to decays and neutron-
induced reactions, and determines derived nuclear properties such as masses, radioactivities, heat releases, radiotoxicities,
emission of radiation, etc

p 1: Caloulation Made Step 2: Reactor f Operation Step 3: Input Summary and Run Step 4: Display Results Step 5: Log files Step 5: Parameters

(%) Reactar iradistion O Decay

Step 1: Caloulation Mode | Step 2: Reastor # Operation | Step 3: Input Summary and Run | Step 4: Display Results | Step5: Logfiles | Step 6: Parameters | @ Fowver
O Flux

Display results for nuclides/elements dominant at 6 y decay

HuclideziElements Radiations. Huclide Chart

«..of upto 20 selected

Display quantity: | Mass (g) Filter: e IS I P

Cs133 3.418e+4 Uranium 1.861e+7

s+Progenies: 1.887e+7

199787 (O Reactor irraciation and decay Nuclides during 6 y decay of 20 tHM PWR UOX 55 MWd/kg

Tranzuraniums: 2.610e+5

Cs137 3.410e+4 Plutanium 2.276e+5

Cs138 1.208e+4 Xenon 1.699e+4

[— Cs137 —— cGsi134 |

Cs134 B.419e+2 Miner Atinides: 3.341e+4

Meodymium 1.252e+5

Cs136 5 20fe-9 Zirconium 1.1508+5 Radon: 1.417e-9

Cs138 4.631e-10 Molybdenurm 1.084e+5 Fission Products: 1.096e+6

©s139 1.107e-10 Cesium 8.098e+4 Lanthanides: 3.174e+5

Csl140 9.061e-12 Cerium 7.809e+4 Rare Earths: 3.445e+6

Cs138m 6.810e-12 Ruthenium 7.038e+4 Noble Metals: 1.385e+4

Cs14 2.523e-12 Barium 5.764e+4 Inert Gases (Ne, Ar Kr, Re) 1.608e+5

Cs1356m 1.396e-12 Palladium 5.336e+4 Hydrogen 1.275e+0

_.
OAL
]

Cs13dm 1.228e-13 Lanthanum 3.918e+4 9.335e+1

OO0o00o0O0Oo0EOO0O00®

Cs142 5.938e-14 Fraseadymium| 3.635e+4 1.997e+7

Cs143 1.592e-14 Samarium 2.612e+4
Csl44 1.650e-15 Technetium 2.4B2e+4
Cs145 6.462e-17 Strantium 2.433e+4

Cs146 2.443e-18 Meptunium 1.574e+4

Activity (Bq) dominant at 6 y

Cs147 B.569e-20 Americium 1.534e+4
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Cs148 9.250e-22 VHriurm 1.387e+4

2 3 4
Decay time after discharge (y)
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Applications & Tools

e-Ship:

package classification for radioactive transports

e-Ship: nuclear material transport report nucleonica

far squrce: s
help to shoose the Fac

Transport report geners

Pl (ron) by
CISCLAIMER: this tocl i

=1 iss on Aug 21, 2013 11:24:31
g= clissification, please ahrays refer to the country specific reguiations

Package name:

Description: Package crested from CERM spectrum fie. The aciivity was reported on 27.2.2012.
Package characterisation: Materizl, Other form, Solid
Host material mass:

Activity reported:
Flease take care of subsidiany nsk.

Chemical form:

For the definition of the quantities used in this report see the Muclsonizs Glossay

2
Feb 27, 2012 08:00:00

Source characterisation

Dita extracted from Swiss RPO, Appendix 3, pages 65... fram 1 January 2012,

Ambient dose rate E E A[B ABagikg)
Huswh}atbem 8 |

{msv) | LE(Ba} LE(Balka)
53224 2.7124(1.712-2|7.7822 T.782+1 1 B
TT31d |1.88ee2 4.652-4]1.2523 4.8 4.652+1 B84 [ (B)
1.02243 [2.342-11 |2 2.142-4(1.022-3 [2.0422 2.04241 2824 |(BiY)
5.342-4(1.520-3 7. 2222
4.05e-4[3.6903 [1.1501 118 . )
7. I . 1823 |7, . k) B
5 1|a.82e2 . 7522 |(BiY)
3384 (1.523 = &)
4.852-43.2323 (48122 4.61e ! @)
1.890-4]6.3824 [1.812:2 1.B1e+1 . )
1.72e1|8.4022

Activity | Heat
(Ba) wy

2.482-10 | Z.43

Radioaetive

Muclide Half-life contents

3.11e4

722242 7.22241 ] )

My Packages

A%e+2

Name (ID=1203)

2 2447
3.23e42
1.452+2

B.71eH

Deseription

Package characterisation

Data extract tom ADR Table of A, A,

Activity | A
(Bq) | (TBq)
2.00e+1
3.00e-1
1.00e+1
1.00240
4.00e-1
1.00240
5.00e-1
2.24242 | 5.00e-1
3.2%2+2 | 5.00e-1

Exempt Excepted
(Bg/g)  (GBq)
1.002+3 2.00e+1 E
1.00e+1  3.00e-1 0]1. 1.88e+1
1.00e+2 e 1.02e-1 1.02e+1

T.2Ze+1

Nuclide Exempt{Bg/g) Excepted Be-7

Co-56
Co-57
Co-58
Co-60
Mn-54

3. 11e+1

Na-22
Sc46
Ta-182
¥-88

T.80e+1
B 28243
2.24e41
323241

Irradiated sample (iron)

Chemical form (please take care of subsidiary risk)

Activity reported:

186

1.02e+3

722
119
786

525e+4

224
323
145

nucleonlca.'.'
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Applications Data My Preferences Print #} Networking - Nuclear Science &} Help -7 New Browser Tab

e-Ship++
radiological transport assistant

This is a beta version of the new web application e -Ship++.
Please report errors to info@nucleonica.com.

DISCLAIMER: this tool is & help to choose the package classification, please always refer fo the country specific regulations:

My Packages | Eci | Options Import | Activity lmits Sample packsges | About e-Ship

User defined transport packages

(Create, import a new package)
1g irradiated UOX fuel
ISOLDE Target

Decayed: S5r83

Spectro

Material 2013.08.01 08:12:23
2013.04.14 17:28:38
2013.0411 16:50:25
2012.01.06 08:00:00
2012.05.24 08:00:00
2012.02.27 08:00:00
2012.08.10 08:00.00
2012.08.03 08:00:00
2012.08.02 08:00:00
2012.08.01 02:00.00

Material
Material
Material
Irradiated sample using 26 GeV protons Material
Irradiated sample (iron) Material
Simple Package (Excepted) Material
My 1st Package (Type A) Material
My 1st Package (Excepted) Material

My 1st Package (Exempted) Material

x| Logout

last modified ¥

2013.08.01 08:12:23
2013.04.15 09:14:00
20130411 16:53:37
2012.08.22 13:11:36
2012.08.22 12:35:15
2012.08.22 11:46:31
2012.08.22 11:23:31
2012.08.22 11:15:18
20120822 11:13:116
2012.08.22 11.02:28

1z njfa w} = njfs ffa njfe )z njfs ujf=
o == = s 2 s =

This is a beta version of the new web application & -Ship++
Please report errors to info@nucleonica.com

DISCLAIMER: this tool is a help to choose the package classification, please always refer to the country specific regulations.

Optons | Decay | Impon | Activity bmits Sample packages | About e-Ship

Package characteristics
Content
© Waterial © other

© mstruments / Atticies © special

Package created from CERN spectrum file.
The activity was reported on 27.2.2012.

Host material: 1

2012.02.27 08:00:00 B

| | Ry |y e Ga | | % | oo oo | S
5322d 20 20 200

31e+4

1.00E+07
1.00E+05
1.00E+06
1.00E+06
1.00E+05
1.00E+06
1.00E+06
1.00E+06
1.00E+04
1.00E+06

1.00E+03
1.00E+01
1.00E+02
1.00E+01
1.00E+01
1.00E+01
1.00E+01
1.00E+01
1.00E+01
1.00E+01

155e-9

6.20e-10
1.02e-10
7.22e-10
298e-10
786e-10
1.05e-7

4.48e-10
6.48e-10
362e-10

155e-6
620e-7
102e-7
722e-7
298e-7
7.86e-7
1.05e-4
448e7
B.46e-7
363e7

3M1e3 311
186e-3 186
102e-3 102
722e-4 722
1.19e3 Mg
7 86e-4 786
526e-2 5.25e+3
224e-4 224
323e2 323
145e-4 145

2.40e-12
1.66e-13
327812
6.14e-13
284e-12
274e-12
227e-10
179e-13
1.40e-12
281e-13

77.31d 03 03 0.300
27180d 10 10 100
7086d 1 1 1.00
52My 04 04 0.400
31213d 1 1 1.00
28027y 05 05 0.500
8379d 05 05 0.500
1474d 09 05 0.500
10663 d 04 04 0.400

1.452+2 | 4.00=-1
o 10 §.71e+d

Package Exempt from regulation

1.45+1

S.ade+d

Y v 88

Element  Mass

Save Package

Property Quantity  Unit
145 Becquerel -

Reset Report
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Education & Training with Nucleonica
Nucleonica for Smartphones:

and Tablet PCs: M-Learning

w._.Telekom.de 3G 11:43

Decay of 1.0000e+6 Bq 84 Po 218 during 80 min

nucleonlca.'.'



Standalone version of Nucleonica

specially developed for mobile labs
and field workers or for use on

Notebooks/PCs where an internet
connection cannot be guaranteed 7 without Internet

connection

faster than internet version

allows for more particles in Monte
Carlo calculations than the internet
version

allows Monte Carlo dosimetry and

N—— : : Nuclepnica
shielding calculations (provided you

have an MCNP license!)

nucleonuca%.'



Education & Training with Nucleonica

Karlsruhe Nuclide Chart

 Fold-out Chart
« Wall-Chart
e Auditorium Chart

* Nuclide Carpet

Nuclide ,carpet”
Tm x 6.5m

nucleonlca\.'



Knowledge Management with Nucleonica

In this slide, the Nucleonica web portal is considered from a
knowledge management perspective. Nonaka and Takeuchi have
proposed the “knowledge spiral” (shown) in which there are four
modes of knowledge conversion: socialization, externalization,
combination and internalization (SECI model).

Externalization: conversion of
tacit to explicit knowledge

Socialisation: conversion of tacit
knowledge to tacit knowledge

Linking

Flo{d Explicit
Building Knowledge

e-Ship Web Application

Wha

Learning by Doing

Socialisation: conversion of tacit knowledge to tacit knowledge
e.g. an apprentice who works with tutor and learns from observing
and imitating the tutor's actions. Externalization: conversion of

tacit to explicit knowledge. Combination is the conversion of S T Internalization: conversion from
explicit to explicit knowledge. The process of systemizing already Wi SgStem'Z'”g explicit to tacit, triggered
explicit knowledge into a knowledge system. Internalization is the ~ P <NOWeCe through “Learning by Doing’.

conversion from explicit to tacit, which is closely related to
“learning by doing”. At the end of the spiral process, one or more
individuals in the organisation have acquired new tacit knowledge. nucleonica s




Nucleonica: Web-based Software Tools
for Simulation and Analysis

Nuclear Data Resources in Nucleonica

Nuclear Science Applications & Tools
Decay Engine
Dosimetry & Shielding
Virtual Cloud Chamber
Gamma Spectrum Generator
webKORIGEN
e-Ship
Education & Training with Nucleonica
Nucleonica Mobile
Karlsruhe Nuclide Chart

Knowledge Management with Nucleonica

e,

nucleonucaﬁ.'
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Nucleonica: Basic, Core and Advanced Applications
Training course with “Hands on™ e es, To be held at the IRMM JRC Geel, Belgium

3 Oct. — Basic & Core Nucleonica App

Training Course [ Nucleonica Overview

1. Magill (Nucleo

Mass Activity Converter Exercises
1. Mazgill

Muclide Mixtures Exercises
R. Dreher

Participants introduction
Muclear Data: from the Karlsruhe Nuclide Chartto Exercises

Mucleonica, Z. Soti (ITU)
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1. Magill

Virtual Cloud Chamber Exercises

Gamma Dosimetry & Shielding (D&S) Exercises
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00 — End of session
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Forthcoming training courses...

Oct. 2013: Nucleonica - Basic, Core and Advanced Applications
To be held at the IRMM JRC Geel, Belgium

Oct. 2013: Introduction to Nucleonica - Core Applications and Tools,
to be held in CERN, Switzerland

Nov. 2013: Nucleonia for New comers
to be held at Insitute for Transuranium Elements, Karlsruhe

Nov. 2013: Nucleonica for Nuclear Security

to be held at the Federal Office for Radiaton Protection (BfS), Berlin .- >0 &rrange a dedicated

Nucleonica training course for

: . , o your organisation...
April 2014 Introduction to Nucleonica - Core Applications and Tools,

to be held in KIT/FTU, Karlsruhe Contact us at

info@nucleonica.com

For more information see our webpage...
http://www.nucleonica.com/wiki/index.php/Category:Training
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